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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] It is NOx when the air-fuel ratio of the exhaust gas discharged from the internal combustion 
engine by a lean combustion type internal combustion engine's flueway is Lean. NOx which carried out 
occlusion, and carried out occlusion when the oxygen density in exhaust gas fell NOx emitted and 
returned Exhaust emission control device of the internal combustion engine characterized by having an 
occlusion reduction type catalyst and the ammonium-compound selection reduction catalyst to which 
selection reduction is carried out by ammonium-compound addition. 

[Claim 2] The operational status of the internal combustion engine which detected with said operational 
status detection means while having an operational status detection means to detect an internal 
combustion engine's operational status is followed, and it is said NOx. Exhaust emission control device of 
the internal combustion engine according to claim 1 characterized by having the means for switching 
which switches an exhaust gas style to either of an occlusion reduction type catalyst and an ammonium- 
compound selection reduction catalyst. 

[Claim 3] Said NOx Exhaust emission control device of the internal combustion engine according to 
claim 1 or 2 characterized by having arranged the occlusion reduction type catalyst and said ammonium- 
compound selection reduction catalyst to the serial in the flueway. 

[Claim 4] Said ammonium-compound selection reduction catalyst is set to a flueway, and it is said NOx. 
Exhaust emission control device of the internal combustion engine according to claim 3 characterized by 
having arranged to the downstream of an occlusion reduction type catalyst. 

[Claim 5] Said ammonium-compound selection reduction catalyst is set to a flueway, and it is said NOx. 
Exhaust emission control device of the internal combustion engine according to claim 3 characterized by 
having arranged to the upstream of an occlusion reduction type catalyst. 

[Claim 6] Said NOx Exhaust emission control device of the internal combustion engine according to 
claim 1 or 2 characterized by having arranged the occlusion reduction type catalyst and said ammonium- 
compound selection reduction catalyst to juxtaposition in the flueway. 

[Claim 7] It is the exhaust emission control device according to claim 3 which is equipped with the bypass 
way which bypasses the catalyst arranged at the upstream and shows exhaust gas to the catalyst of the 
downstream, and is characterized by said means for switching switching an exhaust gas style by opening 
and closing a bypass way. 

[Claim 8] A flueway is made to branch to the 1st parallel flueway and 2nd parallel flueway mutually, and 
it is said NOx to the 1st flueway. Exhaust emission control device of the internal combustion engine 
according to claim 6 characterized by having arranged the occlusion reduction type catalyst, having 
arranged said ammonium-compound selection reduction catalyst to the 2nd flueway, and having arranged 
the change-over valve as said means for switching at the branch point of said 1st flueway and 2nd 
flueway. 

[Claim 9] NOx in the exhaust gas which flows into said ammonium-compound selection reduction 
catalyst Exhaust emission control device of an internal combustion engine given in either of claims 1-8 
equipped with an addition ammonia combination amount-of-resources decision means to presume the 
ammonia combination amount of resources which should be added from an amount and an internal 
combustion engine's inhalation air content to said ammonium-compound selection reduction catalyst. 
[Claim 10] The exhaust emission control device of the internal combustion engine having an ammonium- 
compound detection means to detect the ammonium compound which flows out of said ammonium- 
compound selection reduction catalyst, and the control means which corrects to a proper addition the 
ammonia combination amount of resources which should be added from the amount of ammonium- 
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compound detection djBtod with this ammonium-compound detection m^nf according to claim 9. 
[Claim 1 1] The exhaust emission control device of an internal combustion engme given in either ot claims 
1-10 equipped with the detection means and the ammonium-compound addition control means which 
fluctuates the ammonium-compound addition to an ammonium-compound selection reduction catalyst by 
whenever [ catalyst temperature / which was detected ] whenever [ catalyst temperature / which detects 
the temperature condition of an ammonium-compound selection reduction catalyst ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] NOx in the exhaust gas which this invention requires for an internal combustion 
engine's exhaust emission control device, and is especially discharged by the lean combustion-type 
internal combustion engine etc. — it is related with the equipment to purify. 
[0002] 

[Description of the Prior Art] The equipment indicated by patent No. 2605580 is known as a lean 
combustion type internal combustion engine's exhaust emission control device. 

[0003] This equipment is NOx when the air-fuel ratio of the flowing exhaust gas is Lean. NOx absorbed 
when it absorbs and the oxygen density of the flowing exhaust gas was reduced It is equipment which has 
arranged the NOx absorbent to emit to the flueway, and in order to reduce the oxygen density of exhaust 
gas, rich spike control which injects a fuel in an internal combustion engine and generates a unburnt gas 
(reducing agent) is performed. This is NOx. The reducing agent for purification is NOx at an internal 
combustion engine course. It means that an absorbent is supplied. 
[0004] 

[Problem(s) to be Solved by the Invention] Although there is a request that an internal combustion engine 
wants to operate in the state of Lean under high rotation and a heavy load by the case where it is a lean 
combustion type, with the exhaust emission control device which supplies a reducing agent from an 
internal combustion engine which described above, at such operational status, it is NOx about a reducing 
agent by rich spike. An absorbent (NOx catalyst) cannot be supplied. 

[0005] In order to make an air-fuel ratio rich, it is necessary to extract a throttle and to reduce an 
inhalation air content, and when an internal combustion engine is operated by the high rotation heavy load 
and the Lean combustion, it is because trouble will cause combustion of a fuel and a smoke will occur, if 
such rich conditions are formed. 

[0006] Then, although what is necessary is to give up the Lean combustion and just to perform 
combustion by SUTOIKI (theoretical air fuel ratio), improvement in the fuel consumption by the Lean 
combustion cannot be aimed at by making an internal combustion engine into a lean combustion type. 
[0007] Moreover, at the selection reduction catalyst which uses such HC and H as a reducing agent 
although establishing the selection reduction catalyst which uses HC and H as a reducing agent is also 
considered, it is NOx in a high rotation heavy load condition because of an elevated temperature. The rate 
of purification is low. 

[0008] It is NOx at an all operating range since it is such. It was difficult to purify. It was made in view of 
such a point, it compares with the former, and this invention is NOx at the largest possible operating 
range. The exhaust emission control device of the internal combustion engine which can purify is offered 
a technical problem. 
[0009] 

[Means for Solving the Problem] This invention took the following means in order to solve said technical 
problem. That is, the exhaust emission control device of the internal combustion engine of this invention 
is NOx when the air-fuel ratio of the exhaust gas discharged by a lean combustion type internal 
combustion engine's flueway from the internal combustion engine is Lean. NOx which carried out 
occlusion, and carried out occlusion when the oxygen density in exhaust gas fell It is characterized by 
having the NOx occlusion reduction type catalyst which emits and returns, and the ammonium-compound 
selection reduction catalyst to which selection reduction is carried out by ammonium-compound addition. 
[0010] The internal combustion engine with which this invention is applied is the diesel power plant and 
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gasoline engine of a lean combustion type, and contains the engine of the injection type in a cylinder. 
NOx An occlusion reduction type catalyst is NOx when the internal combustion engine is operated under 
the Lean combustion of a high rotation heavy load. NOx absorbed by the absorbent Since it is not 
returned by the catalyst and an NOx absorbent is not returned, it is NOx. Purification becomes impossible. 
However, an ammonium-compound selection reduction catalyst functions under the service condition of a 
high rotation heavy load, and it is NOx. It purifies. Therefore, NOx It compares, when only an occlusion 
reduction type catalyst is established, and it is NOx. The operating range which can purify spreads. 
[001 1] In addition, NOx This invention was made on the assumption that the case where a reducing agent 
is supplied to an occlusion reduction type catalyst via an internal combustion engine, but even if it is 
equipment of the type which supplies a reducing agent to the flueway connected to the internal 
combustion engine, it does not interfere with applying this invention at all. 

[0012] If it has the means for switching which switches an exhaust gas style to either of said NOx 
occlusion reduction type catalyst and an ammonium-compound selection reduction catalyst according to 
the operational status of the internal combustion engine which detected with said operational status 
detection means while having an operational status detection means to detect an internal combustion 
engine's operational status here, operational status is followed and it is NOx. The suitable catalyst for 
purification can be chosen. 

[0013] For example, it is said NOx when the operational status detected with the operational status 
detection means is below a predetermined high rotation heavy load value. An occlusion reduction type 
catalyst is chosen, and when the detected operational status exceeds a predetermined high rotation heavy 
load value, an ammonium-compound selection reduction catalyst is chosen. 

[0014] In addition, the operational status which should be detected is NOx. It is a operating range used as 
the reduction impossible field of an occlusion reduction type catalyst, and exhaust air purification by the 
ammonium-compound selection reduction catalyst is performed as reduction impossible here at the time 
of predetermined high rotation heavy load operational status. Therefore, in order to detect such 
operational status, they are NOx, such as an inhalation air content besides an engine rotational frequency, 
an engine load, or both sides, and throttle opening. The parameter which can show directly or indirectly 
the reduction impossible field of an occlusion reduction type catalyst can be used. 
[0015] Here, it is said NOx. An occlusion reduction type catalyst and said ammonium-compound 
selection reduction catalyst can be arranged to a serial in a flueway. In this case, said ammonium- 
compound selection reduction catalyst is set to a flueway, and it is said NOx. You may arrange to the 
downstream of an occlusion reduction type catalyst, said ammonium-compound selection reduction 
catalyst is set to a flueway, and it is said NOx. You may arrange to the upstream of an occlusion reduction 
type catalyst. 

[0016] Thus, when arranging to a serial, it is good to switch an exhaust gas style by having the bypass 
way which bypasses the catalyst arranged at the upstream and shows exhaust gas to the catalyst of the 
downstream, and opening and closing a bypass way by said means for switching. 
[0017] Moreover, said NOx It is also possible to arrange an occlusion reduction type catalyst and said 
ammonium-compound selection reduction catalyst to juxtaposition in a flueway. 

[0018] When arranging to juxtaposition, a flueway is made to branch to the 1st parallel flueway and 2nd 
parallel flueway mutually. It is said NOx to the 1 st flueway. An occlusion reduction type catalyst is 
arranged and said ammonium-compound selection reduction catalyst is arranged to the 2nd flueway. As 
said means for switching A change-over valve is arranged at the branch point of said 1st flueway and 2nd 
flueway, and either of the 1st flueway and the 2nd flueway can be chosen by the change-over by the 
change-over valve according to an operation situation. 

[0019] An operation situation is embraced by considering as the above configurations, and it is NOx. It 
functions in the form which an occlusion reduction type catalyst and an ammonium-compound selection 
reduction catalyst complement mutually, and suit. Therefore, as compared with the case of only one 
exhaust air purification catalyst, exhaust air purification can be performed by the wide range possible 
operating range. 

[0020] Furthermore, NOx in the exhaust gas which flows into said ammonium-compound selection 
reduction catalyst If the exhaust emission control device which consists of said each configuration is 
equipped with an addition ammonia combination amount-of-resources decision means to presume the 
ammonia combination amount of resources which should be added from an amount and an internal 
combustion engine's inhalation air content to said ammonium-compound selection reduction catalyst, the 
ammonia combination amount of resources which should be added can be determined easily. 
[0021] Furthermore, if it has an ammonium-compound detection means to detect the ammonium 
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compound which flows out of said ammonium-compound selection reduction catalyst, and the control 
means which corrects to a proper addition the ammonia combination amount of resources which should 
be added from the amount of ammonium-compound detection detected with this ammonium-compound 
detection means, the addition ammonia combination amount of resources can be controlled more 
correctly, and more effective exhaust air purification can be performed. In addition, a urea, ammonium 
carbamate, etc. are mentioned as an ammonium compound as a reducing agent used by the ammonium- 
compound selection reduction catalyst. Each configuration of this invention explained above can be 
combined as mutually as possible. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to 
a drawing. In addition, in the following examples, it is the case where a urea is used as an ammonium 
compound. 

[0023] The example shown in <operation gestalt 1> drawin g 1 is NOx to the exhaust pipe 2 of the lean 
combustion type gasoline engine 1 which is an injection type in a cylinder. It is the example which has 
arranged the occlusion reduction type catalyst 3 and the urea selection reduction catalyst 4 as an 
ammonium-compound selection reduction catalyst to the serial, and the urea selection reduction catalyst 4 
is NOx. It arranges to the downstream of the occlusion reduction type catalyst 3. 

[0024] With this engine 1, fuel injection duration TAU is computed, for example based on a degree type. 
TAU^TP-K — here, TP shows basic fuel injection duration and K shows the correction factor. The basic 
fuel injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio the 
air- fuel ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel injection duration TP 
is beforehand found by experiment, and is beforehand memorized in ROM in the form of a map as a 
function of engine load Q/N (inhalation air content Q / engine rotational frequency N) and the engine 
rotational frequency N. 

[0025] A correction factor K is a multiplier for controlling the air- fuel ratio of the gaseous mixture 
supplied in an engine cylinder, and if it is K= 1.0, the gaseous mixture supplied in an engine cylinder will 
serve as theoretical air fuel ratio (SUTOIKI). On the other hand, if the air-fuel ratio of the gaseous 
mixture supplied in an engine cylinder will become larger than theoretical air fuel ratio if set to K< 1.0, 
namely, it becomes Lean and it is set to K> 1 .0, the air-fuel ratio of the gaseous mixture supplied in an 
engine cylinder will become smaller than theoretical air fuel ratio, namely, will become rich. 
[0026] And with this engine 1 , Lean Air Fuel Ratio Control is performed at a load operating range in 
engine low, the value of a correction factor K being used as a value smaller than 1 .0. SUTOIKI control is 
performed at the time of the warm-up at the time of engine heavy load operating-range and engine 1 
starting, the value of a correction factor K being used as 1 .0 at the time of acceleration and fixed-speed 
operation of 120 or more km/h. In an engine full load operating range, the value of a correction factor K is 
set up so that it may consider as a bigger value than 1 .0 and rich Air Fuel Ratio Control may be 
performed. 

[0027] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which low Naka load operation is carried out is the highest, therefore / most of an operation 
term throughout ] it smaller than 1 .0 — having — Lean — gaseous mixture is made to burn 
[0028] Said NOx The occlusion reduction type catalyst 3 makes an alumina support, and at least one 
chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline 
earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum 
Pt are supported on this support. An engine inhalation-of-air path and NOx It is NOx about the ratio of the 
air supplied in the flueway in the occlusion reduction type catalyst 3 upstream, and a fuel (hydrocarbon). 
It is this NOx when calling the air-fuel ratio of the inflow exhaust gas to the occlusion reduction type 
catalyst 3. The occlusion reduction type catalyst 3 is NOx when the air-fuel ratio of inflow exhaust gas is 
Lean. NOx which was absorbed, and was absorbed when the oxygen density in inflow exhaust gas fell It 
emits. 

[0029] In addition, NOx When a fuel (hydrocarbon) or air is not supplied in the flueway of the occlusion 
reduction type catalyst 3 upstream, The air-fuel ratio of inflow exhaust gas is [ therefore ] in agreement 
with the air-fuel ratio of the gaseous mixture supplied to a combustion chamber. In this case NOx the time 
of the air- fuel ratio of the gaseous mixture by which the occlusion reduction type catalyst 3 is supplied to 
a combustion chamber being Lean — NOx the gaseous mixture which absorbs and is supplied to a 
combustion chamber — NOx absorbed when the inner oxygen density fell It emits and returns. 
[0030] NOx NOx in the occlusion reduction type catalyst 3 It is thought that absorption and reduction are 
performed by the mechanism as shown in drawing 2 . Although this mechanism is the case where 
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Platinum Pt and Barium Ba are made to support on support, even if other noble metals, alkali metal, an 
alkaline earth, and rare earth are used for it, it turns into same mechanism. 

[0031] First, since the oxygen density in exhaust gas will increase sharply if exhaust gas becomes Lean 
considerably, as it is shown in d rawi ng 2 (A), it is oxygen 02. It adheres to the front face of Platinum Pt 
in the form of 02- or 02-. Next, NO contained in exhaust gas reacts with 02- or 02- on the front face of 
Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0032] Then, generated N02 NOx NOx of the occlusion reduction type catalyst 3 Unless absorptance is 
saturated, as it is absorbed in a catalyst, it combines with the barium oxide BaO, oxidizing on Platinum Pt 
and it is shown in drawin g 2 (A), it is NOx in the form of nitrate ion N03-. It is spread in the occlusion 
reduction type catalyst 3. Thus, NOx NOx It is absorbed in the occlusion reduction type catalyst 3. 
[0033] on the other hand, the case where the oxygen density in exhaust gas falls ~ the amount of 
generation of N02 falling - a reaction contrary to said reaction — NOx nitrate ion N03- within the 
occlusion reduction type catalyst 3 -- N02 or the form of NO - NOx It is emitted from the occlusion 
reduction type catalyst 3. 

[0034] That is, NOx It is NOx if the oxygen density in exhaust gas falls. It will be emitted from the 
occlusion reduction type catalyst 3. It will be NOx even if the air-fuel ratio of inflow exhaust gas will be 
Lean, if the oxygen density in inflow exhaust gas will fall if the Lean degree of inflow exhaust gas 
becomes low, therefore the Lean degree of inflow exhaust gas is made low, as shown in drawin g 3 . The 
occlusion reduction type catalyst 3 to NOx It will be emitted. 

[0035] the gaseous mixture supplied to a combustion chamber on the other hand at this time — SUTOIKI - 
- or it is made rich » having the air-fiiel ratio of exhaust gas — SUTOIKI ~ or when it becomes rich, it 
is shown in drawing 3 -- as - unburnt [ a lot of] - HC and CO are discharged from an engine 1 . unburnt 
[ these ] — HC and CO react immediately with oxygen 02- on Platinum Pt, or 02-, and oxidize. 
[0036] Moreover, SUTOIKI or since [ if it becomes rich, ] the oxygen density in exhaust gas will fall to 
the degree of pole, the air-fuel ratio of inflow exhaust gas is NOx. The occlusion reduction type catalyst 3 
is N02. Or NO is emitted, this N02 or NO is shown in drawing^ (B) — as — unburnt — it reacts with HC 
and CO and is returned. N02 [ thus, ] on Platinum Pt or - if NO stops existing — the degree from the 
degree from a catalyst — N02 Or NO is emitted. Therefore, if the air-fuel ratio of inflow exhaust gas is 
made rich, it is NOx to the inside of a short time. The occlusion reduction type catalyst 3 to NOx It is 
emitted, even if it consumes 02- or 02- on Platinum Pt - unburnt - if HC and CO remain ~ NOx NOx 
emitted from the occlusion reduction type catalyst 3 NOx discharged from the engine 1 unburnt [ this ] — 
it is returned by HC and CO. 

[0037] Therefore, if the air-fuel ratio of inflow exhaust gas is made rich, it will be NOx to the inside of a 
short time. NOx absorbed by the occlusion reduction type catalyst 3 It is emitted and, moreover, is this 
emitted NOx. Since it is returned, it is NOx in atmospheric air. It can prevent being discharged. 
[0038] Moreover, NOx The occlusion reduction type catalyst 3 is NOx even if it makes the air-fuel ratio 
of inflow exhaust gas into theoretical air fuel ratio, since it has the function of a reduction catalyst. NOx 
emitted from the occlusion reduction type catalyst 3 It is returned. However, it is NOx when the air-fuel 
ratio of inflow exhaust gas is made into theoretical air fuel ratio. From the occlusion reduction type 
catalyst 3, it is NOx. Since deer emission is not carried out gradually, it is NOx. All NOx absorbed by the 
occlusion reduction type catalyst 3 Long time amount is required for emitting. 
[0039] It will be NOx even if the air-fiiel ratio of inflow exhaust gas will be Lean, if Lean's degree is 
made low for the air-fuel ratio of inflow exhaust gas. The occlusion reduction type catalyst 3 to NOx It is 
emitted. Therefore, NOx The occlusion reduction type catalyst 3 to NOx What is necessary is just to make 
the oxygen density in inflow exhaust gas fall, in order to make it emit. 

[0040] Next, said urea selection reduction catalyst 4 is NOx. Urea addition performs selection reduction 
for a catalyst. NOx here A catalyst can illustrate the zeolite catalyst containing the oxide of the transition 
element of the 4th, 5, and 6 periods, and/or the oxide of rare earth. The catalyst which supported Ti and V 
to aluminum 203 can be illustrated especially preferably. 

[0041] If a urea water solution is added on this catalyst, the nitrogen oxides under a predetermined 
exhaust-gas temperature and under exhaust air will be returned like the following reaction formulae. 
[0042] 

(NH2) 2 CO+H20->2NH3 X+C02 - (1) 
4NH(s)3X+4NO+02->4N2+6H20 - (2) 

[0043] NOx explained above In order to operate mutually the occlusion reduction type catalyst 3 and the 
urea selection reduction catalyst 4 in complement, at this example, it is NOx. To the upstream of the urea 
selection reduction catalyst 4, it is NOx at the downstream of the occlusion reduction type catalyst 3. It 
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has the sensor 5 and tHe urea addition control valve 6. NOx A sensor 5 is NOx. It is the direct downstream 
of the occlusion reduction type catalyst 3, and is located in the upstream of the urea addition control valve 
6. Moreover, while the catalyst close gas-temperature sensor 7 is arranged at the right above style side of 
the urea selection reduction catalyst 4, the ammonia sensor 8 is arranged at the downstream of the urea 
selection reduction catalyst 4. 

[0044] NOx The sensor 5, the urea addition control valve 6, the catalyst close gas-temperature sensor 7, 
and the ammonia sensor 8 are electrically connected to the control unit (ECU) 9 which consists of a 
computer, respectively. Furthermore, the rotational frequency sensor for detecting an engine rotational 
frequency is formed, and this sensor is also connected to the control unit (ECU) 9. 
[0045] As for condition ****** of each catalyst, an internal combustion engine's operational status is 
detected by the information from these sensors etc. And an operational status detection means 10 to detect 
an internal combustion engine's operational status from the data inputted from these sensors etc. is 
realized on the computer of said control unit (ECU) 9. Furthermore, while taking out a urea addition 
command to said urea addition control valve 6 according to the detected operational status, the urea 
addition control means 1 1 which controls an addition is also realized on the computer of said control unit 
(ECU) 9. In addition, when a urea is added by the urea addition control means 1 1, the reducing-agent 
indicator 12 displayed on an operator is formed [ that the it is under addition, and ] in 13, such as a meter 
panel. 

[0046] NOx A sensor 5 is said NOx. The NOx concentration in the exhaust gas which went via the 
occlusion reduction type catalyst 3, i.e., NOx in the close gas to the urea selection reduction catalyst 4, 
Concentration is detected. Said urea addition control means 1 1 is NOx. NOx detected by the sensor 5 
NOx discharged by the internal combustion engine by concentration and the air content detected by the air 
flow meter which is not illustrated NOx which calculated the amount and was calculated It has an amount 
decision means of addition ureas to presume the amount of ureas which should be added from an amount 
to the urea selection reduction catalyst 4, and it orders so that the urea of the amount according to the 
estimate may be added. 

[0047] NOx detected here in order to presume the amount of ureas It is good to make ROM memorize the 
map which defined beforehand the relation between an amount and the amount of ureas which should be 
added. In addition, NOx The amount of EGR(s) according to accelerator opening as a result fuel oil 
consumption, an engine rotational frequency, and an EGR control unit instead of a sensor 5 etc. to NOx 
An amount may be presumed. Moreover, an internal combustion engine's inhalation air content is good in 
other means replaced with detection with an air flow meter, for example, throttle opening etc. 
[0048] The catalyst close gas-temperature sensor 7 can function as a detection means whenever [ catalyst 
temperature / which detects the temperature of the exhaust gas which flows into the urea selection 
reduction catalyst 4 ], and can judge the activated state of the urea selection reduction catalyst 4 from this 
temperature. Since the purification capacity of a catalyst is low when the close gas temperature to this 
catalyst is low, a urea addition is reduced in the urea addition control means 1 1 . In addition, the relation 
between the close gas temperature (whenever [ catalyst temperature ]) to a catalyst and a urea addition is 
beforehand memorized to ROM as a map. 

[0049] The ammonia sensor 8 is used for amendment of a urea addition. That is, it is NOx that the 
ammonia sensor 8 in the downstream of the urea selection reduction catalyst 4 detects ammonia. More 
than an amount, it means that there are too many added ureas. For this reason, it has the feedback control 
means which feeds back the amount of ammonia detection detected by the ammonia sensor 8 to the urea 
addition control means 11, and corrects to proper desired value the amount of ureas which should be 
added. This control means is also realized on the computer of a control unit (ECU) 9 as a part of urea 
addition control means 1 1 . 

[0050] Hereafter, the exhaust air purification control depended on this example is explained. If an internal 

combustion engine is operated, when a fuel burns within a cylinder, the gas which exhaust gas was 

discharged and was discharged flows the inside of an exhaust pipe 2, and is NOx. It passes along the 

muffler which carries out sequential passage and does not illustrate the occlusion reduction type catalyst 3 

and the urea selection reduction catalyst 4, and is emitted to atmospheric air. 

[0051] At this example, it is NOx. Exhaust air purification in the largest possible field is performed 

because the urea selection reduction catalyst 4 functions in the engine operating range of the heavy load 

quantity rotation beyond the purification field in the occlusion reduction type catalyst 3. 

[0052] First, it is NOx when it is not a predetermined heavy load quantity rotation field. It is NOx at the 

principle described above in the occlusion reduction type catalyst 3. Occlusion and reduction change, and 

are carried out and exhaust air purification is performed. Namely, NOx The occlusion reduction type 
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catalyst 3 to NOx When emitted, the air-fuel ratio of inflow exhaust gas is made rich, and it is NOx. NOx 
emitted in the occlusion reduction type catalyst 3 It returns. 

[0053] On the other hand, if a throttle is extracted, an inhalation air content is reduced and an air-fuel ratio 
is made rich when an internal combustion engine becomes predetermined heavy load quantity rotation, it 
will originate in an inhalation air content (the amount of oxygen) becoming less, a fuel will be in an 
unburnt condition, and the so-called smoke will occur. Therefore, at the operating range of predetermined 
heavy load quantity rotation, it is NOx. NOx depended occlusion reduction type catalyst 3 It cannot 
return. 

[0054] Then, in response to the fact that the operational status detection means 10 detected that it was 
such a operating range, the urea addition control means 1 1 takes out a urea addition command to said urea 
addition control valve 6. From the urea addition control valve 6, a urea water solution is injected and, 
thereby, exhaust air purification is made by the above-mentioned principle. 

[0055] It is NOx in the meantime. By the sensor 5, it is NOx. NOx blown without being purified with the 
occlusion reduction type catalyst 3 Concentration is detected, this detection value is received and the urea 
addition control means 1 1 of a control unit (ECU) 9 is NOx. Concentration, NOx discharged by the 
internal combustion engine by the inhalation air content to an internal combustion engine An amount is 
calculated, the amount of ureas which should be added from the value to the urea selection reduction 
catalyst 4 is presumed with the amount decision means of addition ureas, and the urea addition control 
valve 6 is ordered so that the urea of the amount according to the estimate may be added. 
[0056] Moreover, the close gas temperature to the urea selection reduction catalyst 4 is measured by the 
catalyst close gas-temperature sensor 7, and a urea addition is fluctuated in the urea addition control 
means 1 1 of a control unit (ECU) 9 according to the height of the detection value. 
[0057] Furthermore, the feedback control [ in / in response to this detection value / it came out and the 
ammonia concentration in gas is detected, and / the urea addition control means 11] means to which the 
ammonia sensor 8 passed the urea selection reduction catalyst 4 corrects the amount of addition ureas in 
the direction whose ammonia concentration in the exhaust gas which passed the urea selection reduction 
catalyst 4 decreases. 

[0058] Thus, NOx Although exhaust air purification is performed by the occlusion reduction type catalyst 

3 and the urea selection reduction catalyst 4, it is NOx here. The complementary relationship of the 
exhaust air purification by the occlusion reduction type catalyst 3 and the urea selection reduction catalyst 

4 is shown in drawing 4 . (A) in drawing 4 is NOx. The field by the occlusion reduction type catalyst 3 
which can be purified is shown, and (B) in drawing 4 shows the field by the urea selection reduction 
catalyst 4 which can be purified. 

[0059] Moreover, it is NOx to drawing 5. . The relation of the exhaust-gas temperature and the rate of 
purification in the occlusion reduction type catalyst 3 and the urea selection reduction catalyst 4 is shown. 
(A) of drawin g 5 is NOx. The field by the occlusion reduction type catalyst 3 which can be purified is 
shown, and (B) in drawing 4 shows the field by the urea selection reduction catalyst 4 which can be 
purified. It is NOx in the field where an exhaust-gas temperature is low so that clearly from drawing 5 . It 
is understood that the occlusion reduction type catalyst 3 functions and the urea selection reduction 
catalyst 4 functions in the field where an exhaust-gas temperature is high. 

[0060] In addition, it sets in this operation gestalt and is NOx. The location of the occlusion reduction 
type catalyst 3 and the urea selection reduction catalyst 4 may be exchanged. 

[0061] Other operation gestalten are explained according to the <operation gestalt 2>, next drawin g 6 . In 
drawin g 6 , it is the configuration which equipped with the start cat 21 further the configuration shown 
with the operation gestalt 1. The start cat 21 is NOx prepared in the exhaust pipe 2 possible nearest to an 
internal combustion engine. It is the thing of a catalyst and is NOx at the time of engine starting. NOx 
taken out by the internal combustion engine before the occlusion reduction type catalyst 3 is warmed It 
purifies. The start cat 21 is NOx. Since it is arranged in the preceding paragraph of the occlusion 
reduction type catalyst 3 at the part near an internal combustion engine, it is promptly heated by exhaust 
gas at the time of an engine's starting, and a temperature up is carried out to a purification field. 
[0062] In addition to the configuration shown in drawing 1 , the exhaust emission control device shown in 
this operation gestalt as shown in <operation gestalt 3> drawing 7 is NOx arranged at the upstream. It has 
the bypass way 3 1 which bypasses the occlusion reduction type catalyst 3 and shows exhaust gas to the 
catalyst of the downstream. 

[0063] The change-over valve 32 which switches an exhaust gas style by opening and closing the bypass 
way 3 1 as a means for switching is formed in the junction of an exhaust pipe 2 and the bypass way 3 1 . 
[0064] This change-over valve 32 is a solenoid valve which is electrically connected to said control unit 
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(ECU) 9, and is controlled. And a change-over valve 32 is NOx by the operational status detection means 
10. When it is the operating range on which the occlusion reduction type catalyst 3 functions, the bypass 
way 3 1 is closed, and it is NOx. It is made for exhaust gas to flow to the occlusion reduction type catalyst 
3. Moreover, it is NOx, while detecting this condition and opening the bypass way 31 by the change-over 
valve 32, when an internal combustion engine will be in the operational status of heavy load quantity 
rotation. The exhaust gas path to the occlusion reduction type catalyst 3 is shut, and it is made for exhaust 
gas to have flowed into the direct urea selection reduction catalyst 4 from the bypass way 31. 
[0065] Therefore, when the operational status of the internal combustion engine which detected with the 
operational status detection means 10 is not heavy load quantity rotation, A change-over valve 32 closes 
the bypass way 31 by the command from a control device. Exhaust gas to the NOx occlusion reduction 
type catalyst 3 A sink, When the operational status of the internal combustion engine which detected with 
the operational status detection means 10 is heavy load quantity rotation, a change-over valve 32 opens 
the bypass way 3 1 by the command from a control device, and it is NOx. The exhaust gas passage to the 
occlusion reduction type catalyst 3 is shut, and exhaust gas is passed from the bypass way 31 to the direct 
urea selection reduction catalyst 4. In response to the fact that the operational status detection means 10 
detected that it was such a operating range, the urea addition control means 1 1 takes out a urea addition 
command to said urea addition control valve 6. From the urea addition control valve 6, a urea water 
solution is injected and, thereby, exhaust air purification is made by the above-mentioned principle. 
[0066] A flueway is made to branch to the 1 st parallel flueway 41 and 2nd parallel flueway 42 mutually, 
and the exhaust emission control device shown in this operation gestalt as shown in <operation gestalt 4> 
d rawin g 8 is NOx to the 1st flueway 41. It is the configuration which has arranged the occlusion reduction 
type catalyst and has arranged the urea selection reduction catalyst 4 to the 2nd flueway 42. 
[0067] And the change-over valve 32 is arranged as said means for switching at the branch point of said 
1st flueway 41 and 2nd flueway 42. And it is NOx like the configuration shown in drawin g 1 . While the 
sensor 5 is formed in the upstream of urea selection reduction catalyst 4 **, the catalyst close gas- 
temperature sensor 7 is formed in the right above style side of the urea selection reduction catalyst 4, and 
the ammonia sensor 8 is formed in the downstream of the urea selection reduction catalyst 4. Furthermore, 
the urea addition control valve 6 is formed in the right above style side of the urea selection reduction 
catalyst 4. 

[0068] Said change-over valve 32 is a solenoid valve which is electrically connected to said control unit 
(ECU) 9, and is controlled. And a change-over valve 32 is NOx by the operational status detection means 
10. When it is the operating range on which the occlusion reduction type catalyst 3 functions, the 1st 
flueway 41 is chosen, and it is NOx. It is made for exhaust gas to flow to the occlusion reduction type 
catalyst 3. NOx Exhaust air purification with the occlusion reduction type catalyst 3 is as having 
described above. 

[0069] Moreover, when an internal combustion engine will be in the operational status of heavy load 
quantity rotation, this condition is detected, a change-over valve 32 chooses the 2nd flueway 42, and it is 
made for exhaust gas to have flowed into the urea selection reduction catalyst 4. When the urea selection 
reduction catalyst 4 is chosen, the urea addition control means 1 1 takes out a urea addition command to 
said urea addition control valve 6. From the urea addition control valve 6, a urea water solution is injected 
and, thereby, exhaust air purification is made by the above-mentioned principle. 
[0070] Gestalt] of operation of others [ [ ] Although the example applied to the gasoline engine 1 
explained this invention with the gestalt of operation mentioned above, of course, this invention is 
applicable to a diesel power plant. In the case of a diesel power plant, since combustion in a combustion 
chamber is performed in the Lean region farther than SUTOIKI, at the usual engine operational status, it 
is NOx. The air-fuel ratio of the exhaust gas which flows into the occlusion reduction type catalyst 3 is 
very Lean, and NOx. Although absorption is performed, emission of NOx is hardly performed. 
[0071] Then, they are SUTOIKI or NOx which makes it rich and is absorbed by the catalyst about the air- 
fuel ratio of exhaust gas by introducing exhaust-gas-recirculation equipment (the so-called EGR 
equipment), for example, and introducing exhaust-gas-recirculation gas into a combustion chamber so 
much by the diesel power plant. It can be made to emit. 
[0072] 

[Effect of the Invention] NOx which according to the exhaust emission control device of the internal 
combustion engine of this invention complements an exhaust air purification field mutually and suits 
Since it had the occlusion reduction type catalyst and the ammonium-compound selection reduction 
catalyst, exhaust air purification by the largest possible operating range can be performed. 
[0073] It has an operational status detection means to detect an internal combustion engine's operational 
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status here, an internal combustion engine's operational status is followed, and it is said NOx. By 
switching an exhaust gas style to either of an occlusion reduction type catalyst and an ammonium- 
compound selection reduction catalyst by the means for switching, the optimal catalyst can be chosen 
according to operational status. 

[0074] Furthermore, NOx in the exhaust gas which flows into said ammonium-compound selection 
reduction catalyst with an addition ammonia combination amount-of-resources decision means From an 
amount and an internal combustion engine's inhalation air content, the ammonia combination amount of 
resources which should be added to an ammonium-compound selection reduction catalyst can be 
determined easily. 

[0075] And an ammonium-compound detection means detects the ammonium compound which flows out 
of an ammonium-compound selection reduction catalyst, if the ammonia combination amount of 
resources which should be added from this detected amount of ammonium-compound detection is 
corrected to a proper addition by the control means, the addition ammonia combination amount of 
resources can be controlled more correctly, and more effective exhaust air purification can be performed. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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*tii\ fcfcx.ax«!5l*"xoffi«it*«y - vT-aboTt) 
NOx »»axffll»«3*»e>N0x ««ttttSii4Ci t 

t4„ 

[0 0 3 5] i<0t^ «*tartU«»+4ft-&- 

h -i *$>2>^i±>) vnzznx^ $m-*fx<o&M 

C#tO*iHC, C0^i>->*> 1 *>yf|li?W 0 
0 2 - 1 1" 0 KRIS L T»it * *14 o 



-4- 



10 



[0 0 3 6] tfc, %LXffi$VfZ.<?>&mi£tfA Y4*3b 
fiTi-*fcK>, NOx !RiKjt7CiStt«t3«i, NO2 4fc 

iiNo*aai«, :ono2 itcitNoa, 1212 

(B) K^rf J: 9 {::, «HC, COtKJSLTsSTnS 
tl&o :w<tTi:LTSiPt±«N02 i£(4NO# s 

N0i1j[(B?ti4, &oT, SttX#NK«"XO^*KJt*'; 

NOx **i!c(US*L-5o t ±.<7>02-i£zl*0 2 -iffi 

f Ltt*lHC, COA^otv>M, NOx Rll 
xa»*3*5>ifetH3*LfcNOx 4, ^>v'>l^<b^ 

[0 0 3 7] f£oT, SKXtlMC^OfflBlt*'; 
1-tLlfMWKOrttCNOx ©)KiS7Cl!tt<i3{-lRlR$tl. 

x * ? jl7E$tt^^i6(r^if(:NOx ri*i#tli$*t.&0£ 

[0 0 3 8] 4fc, NOx QUMx&MttSiiaTctttt 

^JtKLT&NOx !ft*«xffl»«3ri*fc;ifcffiS:h.fc* 

(NH2) 2CO + H2O- 2NH3 X + C02 
4 NH3 X + 4 NO + O2— 4 N2+6H2O 
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*NOx rfMTCZti&o L*»U ffiXVmifX<7)g;B.ltZ 

mm&%iiti-Ltcm&. nox mmmTcMmmsfrbn 

NOx IZLfrWct&Ztu&^fzlfr, NOx %jKil7C 

[0 0 3 9] ^A^«"^O^Jt*U->C0)S#v^ 

fctLTt, NOx «»»7cSAMl3J&»'bNOx 
3*i4o ^oT, NOx «iix9Mi3 4>(>N0x £ 

[0 0 4 0] lffifEm&iI}R£7C«#iU (4, NOx 

rv^NOxMUll, ^4, 5i»J:r>*6^l8eojS^7C3!? 
9* M»«f*e!l^Tfc4o 1$»-«fiL<(i, AI2O3C 

t i , vzmwLtzmm&MTfi-cz&o 

[0 0 4 1 ] CO(W«t±Ufll**»«[**SJDSK4 
[0 0 4 2] 
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•• (1) 

(2) 



[0 0 4 3] £LhK9iLfc. NOx fIIxiW3 

JO, NOx «UMxS»#^OT*«-C«* 

SiR»7C»^4<0±»iE1l|{C, NOx t>t5t, m^ii 
SP$W#6 t S-fltx-Tv^o NOx -fc>-9-5{±NOx W. 

[0 0 4 4] NOx M^*PMI»#6, flftflg 

> fcfa-^jJ»C, (ECU) 9Cl«ftlflK« 

M£*lTv>& 0 ?<bic, *8K[Bl<E&£&flJi-&jt*!><0|l| 

m&.*>wmihti, co-t^tii^iiit (e 

cu) 9i:ft^?Kt^4o 40 
[0 0 4 5] Cit^-t »K 3-8*4* 

o#jb o- v» t ii ftmmm<7)mfctt.m*m& $ *t* e -e- l 

=gfi (ECU) 9O=r>tfi-^±lC*a$tVTv^ 0 

m***o*w»#ai it>itc mmunmm. (ec 
u) 9«53>tfa-^±u*5isiirv»4 0 ms? 



9 1 2^ -9-t**fr*$ \ 3 (cl3:ttf>itrv^ 0 
[0 0 4 6] NOx -t>t5 iifTfEN Ox i!5iKjt7cM« 
j»3«reSU3t«Nkt«"^+ONOx*Jft, -r*fc*>, & 

*aiR«7ci»flt4^oA«'^foNOx *s*»ai- 
& 0 m&mmmiammw^WL 1 na, nox 5 k 

£ »)*fctas*lfcNOx «Sfc> l^L^>x77n-^ 
- ? c J: •) flttb S *tfc^5K*tz <fc 0 l*3«S«H3i* bfflHi $ 

tt^NOx **e>nfcNOx M-frbmrnmiR. 

Mytmm 4 n^jpf^ # mmm * m^-t %> nmm.nm.9k 

[0 0 4 7] R**Sr*56i-4fc*{), ^ffiLfc 

nox fit^ini-t-^^m^fitoBa^*^*^*^:^^ 

7 , SrR0MlCffitg$-tirT^< t £v> 0 ^js, NOx-t> 
B8ia$E&, E G R laigf C i 4 E G Ri^r f ^ N O 

[0 0 4 8] «!«EA^iaJS-t>*7(4, R*S#?®7C 

mm 4 ^sea-t * »mr # x oaut *ttaj-t * 
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[0 0 4 9] T>*-T-t>VSlt, SsLmmtoMnWIE 

v^-tli, NOxiUhC, SjbDStLfcR***^i-g' 
*>IiSriSi*i-*o C:<7>£#>, T > ■£ - T -b > 8 

1 f fem*«ftUHW»¥S l l <o-&T> fc l r W» 
mm. (ECU) 9Wa>tfjL-^±U||31$^TV^ 0 

[0050] wt> ^mz^^m^mwm^mm-f 
$c*2rt*at*t, nox «iffS7caMtt3 tfUKSirat 
[0051] *mr-it. nox KitTciMtt 3 x-<d& 

[0 0 5 2] »r£«>«*W*0IE*«-Cfcv>» 
NOx (&J&j§7CMB«* 3 UiJUT, ±|BL^H31T- 
NOx 0«»t«5c* f *»*)#x.Sii, #*CJMfca«*T*>*t 
4o NOx ift*jRcfflJ!M*3j&»'bNOx D*Ml 

NOx »*a5cffl*WE3U*Jv^riS:aiLfcNOx £j§7C 

[0 0 5 3] — 2r, rt««Ma^560*||fflil5l6Itei: 4 

EHEO*|E«i*T?H:NOx «a«5cfi»«E3 J:4NOx 

[0054] -f-w-c, c^iTMteftr-i^it 

[0 0 5 5] iWBNOx t>t5i:i <K NOx ®M 

tftmu cco^ffift^Sritr. »mmm. (ECU) 90 
S^viSin*©Jffli#« 1 nox «Kt, 
OiRASSClUi 0rt«S«l»*»'b»HlS*i4NOx S£ 
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[0 0 5 6] »iA*"XSS-b>t7iai)lf 

ortfiKifctr, M?p$tt (ecu) 9 oRX&MSH 

[0 0 5 7] S^tc, 7 >*-T-b>*8* s m^Sil?® 

;o 4 £:iiiBLfc8i^#'*4 , <a7>^-7«j£a*4''fc< 

[0 0 5 8] ZVXnizLX, NOx 7nl!tt« 3 

-c\ nox ®iK®7cM)tt«t 3 tmmmiR»7tmm4 iz* 

(A) liNOx (R*jtxia*«3U J: 4*^116*** 

?fl> incurs (b) &m.mmiRM7i®m 4 k ± £ 

[0 0 5 9] ifc, H5fZ, NOx qftfcjKcaiWfc 3 i: 
SrTjrto HI5<7) (A) liNOx ^K«tcM««E 3 K X & 

mmmm®.zmL. EUtc&tta (b) liitiM 

«t n i:»»iaitff)ft^f*-CN Ox iR»«7cfflftl>«t 3 ^ 

ifc-tzztammztiZo 

[0 0 6 0] 4iJ, ***6»®t-iiv»r, NOx i&jgjf 

TcMisa 3 1 mmm^RMTtmrn 4 0ttimLTu 

50 [0 0 6 1] <H*®» 2 >^tC, 0 6 Kt£o TfOI 

K> X?-h*t7h2 1ifif>:»Stft 

So h 2 1 l±, rt*StBH»c-C#4^tti£ 

v»spsc*2i*juia:»tfcNOx mmto^t-p, mmtemm 

\z, NOx "SiKJStcMWS 3 wm*b hfiZKn ^ l*l^M 

^e>m?tt-s.NOx ^^-fb-r^o x?-h + t-/h2i 

40 [0 0 6 2] <HJfef^,3 >S7Cf Lti ^ :o 
SDxT, ±SK«UEfll$<lfcNOx %»SxSllft«K3 * 

swiLxv&MfxiTifcmvmmizmpi-r&'tj ^^es 

3 1 $r*LTv^ 0 

[0 0 6 3] #Mit^2 t;^/UB3 1 tO^-ft*tC 

[0 0 6 4] :©M#3 2«4, «rf5$IJ«^B (EC 
U) 9tc*jRWK»«t$*i-C«iai$ir4*«#-C*4o 
50 *LT, !B»#3 2li> «E#StftW*Rl 0KJ:»)N 
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ox ®MMKMMM3i>mi&-rzMmmm-?:t>2> tzti 
tzt&, ^^ub3 istibi;, nox mmmytmmm 

ttiLT£J&#3 2tvq/UK3 1 £B?< t t N 
Ox !RiKa7Cja»«t3^0*fSC«'^iiK*«5'L, flISt 

[0 0 6 5] SoT, a<©RSR«WJ#e 1 OTtfflLfc 

*3i>'b«>JS^-C«J»#3 2i ! /5^U85 3 1 SrBBt, N 
Ox«Kjt7ca»Ht3^tSf5C^xSr*L, «|E«t«tt 
1 0 -cM*m Lfcrt&«HO»^«j&TO*fflr*EI 

/n-^SS3 1 £G3#, NOx ®MM7tMmM3-^V>%t%.tf 
*»i&*H!3'LT, £/^^*S& 3 1 

z>zt*. mmmm^& 1 o ^mta Ltzztz&v 

[0 0 6 6] <mMWMA >0 8 (C^L7t Z<7) 

yy * * i <o» $c«k 4it*2 42t izam 

■<tL#>, il^M4 1 UN Ox «MK«7cffillMK£ 
gee U * 2 co#MliIg§ 4 2 lcR3RS4R«7ntt«E 4 £B2 

[0 0 6 7] fLT> mrfe^^St LT, $J&#3 2 
1 4 1 t m 2 co^«6& 4 2 t cofr 

ttjSt-EIIL-C**,, -g-LT, 01 KjFLfcflMtfc|B|ttl 
K> NOx *^5^£SW»X»«4coo±sEfflH:: 

nmytmm 4 cotsm u r > r * > * 8 **^»t & n 

?StJDiSW# 6 * s K«t *LT v>4 „ 

[0068] utreB*j*#3 2(4, flreflfllttSll (ec 

U) 9U*»,W^***itr«liP$*l4m»#t?*4. 
fit, W&#3 2!4. jWE^|ftffi#Sl OtCJ:»)N 
Ox Ka«7cMftl!iSE3 7!» f ^-t*a«S**-C*-i>t ?n 
*l«»«a»4 1«:«?LTNOx flSSSitx 
aS»«E3^i:»SC3!rx**at*t4 J: 0 iz-f&o NOx Rj£ 

[oo6 9] i*iB«M^*wi§5ii«Ecoae^ 

O#W0M»4 2 *»**LT#I^#* 

4 -nI Ai" 4 X 0 \z L T *> 4 o JUXSiRXTcAMg 4 7>*jl 

w$^fc*#-^, KxstDSMfi^R 1 1 *mttm.mmtw 
©j«#6 tcfliassiniffi^-srm-r. kx«H]IW#6^ 
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It********!**^, Ztiizx*), ±tZL?zWMlz 

[0070] m<r>m.n<r>Wim #t*e 1 tznmmzm-v 

\tt$kW iffy) >3->~J> 1 tz®ffl L £zMX~3LW L tz 
#3fe W i -ri -t**x> v > \z jgffi -f&zt 7> s t? § 

ftio-e, ItwS5l»itiiNOx &iKX7c31j)ft 
*3 ^aA-riSKR^r^o^jtii** u >j - 

70 *K NOx coq£JR(;Mf totvS NOxfOtffiffi 

[0 0 7 1 ] ^rZX\ f^-«x>yyfli, ®lx.t£ 
S^WttfRSfi (v^to^S, EGRii) ^fAU flf 

[0 0 7 2] 

mwonm *§£w<vftmmm<7>m%mmmz£tt 

[0073] AiiSHoxieKiiKaitsi 
mriSNOx iR*a7cai»«iEi:r>*-rft'S-!»a*?ax 

[0 0 7 4] ?<blC, m\\Ty*-Tit^>®m:$kfcf-WL 

30 \zz*), ift%zT>*-Tit&wmfcmjtmmzffi.\-$-z> 
[0075] u*»f>, T>-=e-rft^SKa7cftt!«^ 

<b % a -f 4 T > * - T f £ T > * - T ffc#»fcHi ^ 

40 £fr 7 z t^r-lio 
[H®coffi#4ra] 

[n 1 ] nmmwom%.mtmm.<r>m 1 

[02] «*«7CfflNOx »*ONOx (RScffiftffl* 
K.^-T4/ti6coll-t s *4o 
[03] *H3S»ib»aiS*t*#Wt«'X*0*«SHC, 

cofei lkk* co «js * mm*) ^-rmm t- * 4 0 
[04] niHEKEft^A^ttnAir^oM^-citkttd 

50 [0 5] ^iaKtS^itKb^t<og8#Sr^-r0-C* 
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